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ABSTBACT a 

Nutritional deficiencies ard imbalances can influence 
learning directly ^or indirectly. Fatigue^' boredom and lew motivation 
may be the result of. poor nutrition. Some vision problems^ it is 
_^kncwn^ . are related to deficiencies in . vitamin A, A number of studies 
indicate that p^^otein -caloric malnutrition affects intellectual and 
psychomotor development. Few educators may realize^ though^ that 
thiaiDine deficiency may decrease abilities involved in leartfing to 
read and write. The effects of some nutrient deficiencies/ such as 
/bhlaminer iron^ and minor vitamin A deficiencies^ can be easily, 
rapidly and completely reversed. Unhappily, the effects of 
\ protein-caloric malnutrition and major vitamin A deficiencies are not 
i'^'^ as easily changed. To some extent, however, they too can be reversed. 

w studies suggest that improved environments, especially at^ the . 
\preschool level, can ameliorate severe effects of early malnutrition* 
•Additional- nutritional probleins are a ssociated with allergies, 
alchohoi use, phenylketonuria (PKO) ,; lactose intolerance, and 
minerals such as lead. The remarks above highlight only a few 
■jiutrition issues. -Because malnutrition is possible in affluent, 
^developed countries, educators need to develop school-wide policy and 
/practices that extend beyond . school lunch, breakfast and nutrition 
■education programs. The effects of soft drink and candy vending 
^machines as well as fun^-raising cand.y sales should also be 
consider ed. (Authcr/BH) ^ ^ . 
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IS: M ^ Introduction 

|.y;v Is nui(itioii rclaicd lo learning? If so, how? Ohviously in cases of 
0^^^ .)ievexc ni^riiional deficiency a person will noi function properly, niay 
l^^ iH. and may die from malnuiriiion. Bui whai about the more 
jgTi--subtle relationships between nutriehts and learning that may not al- 
, ways be obvmus to the observer? Educators need to be aware of all the 
|||; : : environmental factors that affect learning. Nutrition is one of thost" 
\ factors^- ■ :V A.' . 

^" fastb^ck we shall examine jjie nature of nutrition, discuss ' , 
1^;^;;-^. certain learning problems tfiat may be nutritionally tplated, and con- 
llg^ y. siSer certain special nutritional problems with which teachers may 

^0^- Vnccd to^eal; WesKall adso explore the ro^^ may play in nuiri 

Vtion education and in creating a positive nutrition environment in the 
l^:'--' -'Schools. ■ . " \ ' , J \ ' . ■ ' : 



What Is Nutrition? 



jN^otions about the relationship of various fopds to our physical and 
mental health have existed for centuries but only recently has nutrition 
been studied scienUHcaKy. Thv last century identified the nutritional 
components o(, carbohydrates, fats, and proteins. This century has 
brought us knowledge of the variety of vitamins and minerals that ntr 
so essential for our existence and good health. Even today, the list of 
minerals contributing to our well-being continues to grow as our re* 
search expands. ^ 

Nutritional science is an interdisciplinary field of study^^lt iises 
knowledge from the fields of biology, che iiistry, psychology, epide- 
miology, economics, and many others, Nutrition, essentially, is the 
-—science- that-studies" the "inter relationships, bet WW his 
nourishment. 

„„ .,The_human organism must continually carry out a large number of 
comple x chemical rea ct ions t o survive. These chemical reactions su p- 
j ply needed energy, manufacture needed chemicals, promote cell 
%growth, repai^damaged cells^ and maintain those physical and mental 
: proc^sscf that keep us functioning. Nutrients is the term applied to 
those chemicals tfiat are involved in the vital nourishing process. Nu- 
trients;hiust be^ingested in sufficient quantities to replace consumed 
^ chemicals aTid^^o provide the substances that keep the basic chemical re- 
actions functionmg. » 

Nutrients fall into six categories^ carbohydrates, fats, proteins, 
: minerals, vitamins; and water. Carbohydrates include thesiigars and 
starches, which are the main sources of energy, and cellulose, the com* 
plex carbohydrates that serve as- fiber sources.- F^ats provide essential 
' fatty acids, help iri the absorption of certain vitamins, and also pro- 



vi(U* tiiciKV* PioK'inN nrr \\m\v IniiUlriH and whu Un\\\ \\\v mlmmtvii 
known UN n)/.ynu'.H ihui vwuy oni \\\v ImkIv'h chrnHrul ira( lions iind 
inuinmin \\\v IkuIv'n iniponiiiu innnnnr syMrui. Viiinnins foinu on^ 
poundu dun work wiili rn/ynirH lo r.'niy (/m vind dicinirid hody 
i\v\Un\H and an in odin HiKniii(,ani ioIcn, MiiinalH niainiiiiu hody 
Hirnnnrr, work wldi cn/yinn lo cairy ooi Npn ific minionH, an as 
l)nffnH, control oinioiir prosHnrr. and priforni many oihrr I'nnriionH, 

riu* hody nnMlH innrirnh in Hpniiic anionniN, The irroinincndcd 
dii^tary allowanren (KHA) fonindainl hy the National KrM'airh Clonic 
ril Kive an cMiniaie of the anionni of null irnls iimlnl ai diffmni a^rn. 
Of course, \\\v chnniftiry of each person in differeui, so ihrre is inueh 
variaiion in indivi(hud needs. 

Public undersiandiuH of iniuiiion is eonfoiuuled l)y die aiuouni of 
confusing and eouiradicfory inforinaiiou ihal is provided l)y die 
media. Nutritional rnisinforniation is witU'spread. Newdiei fads. some 
based on shigle^food diets, appear widi prediciahle le^Mdariiy. Beliefs 
about food and nutrition anions some diet faddists take on an iniensity 
that verges on fanaiicisni. , 

Some consumer advocaies charge ihai noi enough nuiriiional 
inforntaiion is being provided so lhat people can make inielligeni \n\- 
iriiional decisions. With ihe lnfiauon. of food prices maity persons 
caifnoTTxercise iheir freedom of choice because of their inahiliiy to buy 
what they need, a condition dial jutsjiffate cl the povenvvstric ken-fQt 
^omirdnu\ ATtoniFr'problein is I he increasing availability of prepared 
foodsofqucsiionabic nutritional value. The convenient accessibility of 
such foods often resufls in their replacing food oT A much higher nutri- 
tive value. Teenagers are particularly vtilherahle to nutritional de- 
ficiency because of their preference for highly processed foods available 
in their favorite fast-food resiauranC Even students knowledgeable 
about nutrition may have a hard time knowing whether a certain 
highly processed food -is nutritionally vahiable or worthless. A.classic 
example is the artificial pizza where the cheese is not cheese, the pep- 
peroni is not pcppcroni» and the tomato sauce is not made from real 
tomatoes. While such a food product may look like a pizaa. nutrition- 
ally it has little resemblance to a real pizza. Does the teenager know 
whether this is a good choice or a poor choice? 



Ill H\\\{v (if oni food-luHiiuiful Horioiy, luiilnnirliliin.lH qutio 
Nlhli*. Ono inuU think of nnvlnuiiiiion iin ii nnulliion muliInK from 
ii liKk <il' Kivrn nun irtUH. Hut an vmvhh nf Kivt'n lum irniH iniKlu \\\m 

• Inul (0 iMohlciMH, OnrnmlH ii luininial iiiuunni ol viiiunin A in iniiin< 

"".(uiti Kiiod vininn, Ian ino nuii h of ilmi viiinniii Is inxic*, A diri iha( in ino 
IiIhIi in (uldiiin tun inrvrni the uhsnrpiion of u nnnihri of oilin rH< 
Hrniiiil ininnaiN, IndndinK iron and luaKnoNiinn. Of nnnsr, inalnii< 
iiiiion oin irsnll fvonioihn mm% Niuh ana MoniarlidiMndri. which 
inu'ifom wiih or inrvcniH nininal ahsoriiiicni. ' ' 
Jlw nnlriiionally infnnucd iicison shonhlalso hr awarr of iho 
nniny ( hnniniU.in foods ihai may have an rffn i on Iho hody in ways 

Oihn ihan nnlriiionally. .Siinmlanis likr (affrinc arr fomul in many 
roinmon bovcraKrH. TUv amino at id known as n:y|)ioplum fonnd iiv 
mrai and n\ilk ImshirnfomuliohavradrprmanirffrM; Kaiiimn larKr 
sirak or drinking a lar^r Khiss of ndlk ai hrdiinir can produce a 
sniaiivr-likr cffni lhai helps mv ^ri lo sUrp niore easily. Clhnnirals 
sndi as iliose found in nutnirg ( an have a proOomunl psyrhologiral 
inipac i. sonietiiiirs even Imlha inogeiiic Hesides all of these naiinal 
rheniir;ar5\ there are als() iuany ( heuiinils in food known as aikliiives; 
Compounds Tuuiinely added to foods include various preservaiives, 
emulsifiers, anticakinf; compounds, and various syniheiic flavoring 

and toloring aKents. ^ - 

The above highlights oivly a smattering of riuiritioii issues and in- 
formation. TUc fiehl of murition is vasi and complex; hiany aspects of 

■ it will remain tlie preserve of;the specialist. But all of us are affected by 
nutrition and need to haveal)asic understanding of nutrition ccmcepts. 
Educators, especially, need accurate and up-to-date nutrition informa- 
tion, bccausc/:as we shall sec in the next section, many facets of 

Innutrition are related to learning; and educators should be the special- 
ly ^, - . . , . ' 
..jsts when It- conies to learning. ' . 



N,utrition niul Lcurning / 

T' ' ' ' ' ■ ■ ■ * o 

emhm nnuiuonly curotuucr hclmvior lu Mudcnu tluu m'au'n 

IvnrniiiK probleiuti. Thiii mch \noh\v\m niiKhi have luuriii^iiol 

ImpllcVulons Ik worlhy of InvcMiKMlion. Lv\ tin cxpUirc spnific nnhi- ' 

tni9 ilmi niiglu he implicuinl in u v\\tiv\y of hduiviorft i\m m* 

Ayniplonuuic of leiirninK problems, 

FaliguCp Boredom, and Motivation 

_-(9nelHl\»viorfreque^ by ie»chmi»ilRMiie(l.»pailHMic, 

or bored shuleni. Mtuiy fuciors could be responsible for Ihis behuviorr 
includingjK)^^ 

Iriilorlc need in order lo develop nornuilly, lo feel healthy, tUul lo be 
mcnuilly aleri. Either loo few or loo many hdoricii can be deirimeuMd 
tb general health. Many fad diets ar'e inadequate in calories. The so* 
callcd^macrobiotic diet #7 provides ht a maximum J,200 calories daily, 
Which are much fewer than ar<? required to sustain theuctivity pattern of 
the average adolescent. Ehrct's nearly all-fruit diet is so lowjn calories 
ihalfollowers of it will Uk^ some of the symptoms of starva- 

|ionrsuch as headaches. Diets that are too low in calories tend to. pro- 
duce tired, lelhargic adolescents. The importance of a well-balanced 
breakfast (the meal frequently skipped by adolescents) in supplying 
adequate calories will be discussed*1ater in this fastbacki 
33 1^ of too many calories resulting in obesity is alsq a cause for ^ 
concern. One study of 12,000 schoolchildren found that 30% of this 
group was overweight, Other studies have shown that from 9% to i3%bf 
adol escents jirgjmxwi^ifth^ ^ being 
overweight have been studied by Jean Mayer, the distihguished nu-r 



MiiinniM. I \v \m\um\ \\\\\\ ihry \my cHhi.Uh mh h pOiMMmliiy \m\\^\h 
'iiiNH luilVi \^'iilulmwnl i(<n<lrn( ion; m\ w \)m\\v dinpuhilifMi, | ipnn <'n« 
pninu iiiK fulhin', whcihii in m huol (u hotnr, (h(7 nmy hliiinc ihViv 
piohl(>inM<»n ihrii \\v\^\)\ mihor thnn iiyiiiK U) iiixl iho M)hi(|(Mi/ 
Too innny (aloilcf*. loojitth' oxnrisr, wvmk <|iN|)OHiiion,Mn<l oihrr 
unknowo lou uvo icsptHifiihlc lor olu*Hity prohlcin^, .Sonu*<(»f \\\vfiv 
fiinoiH iiic lH*yoM(l \\\v MUwinv ol ihr s( hooU, ^hh k!muI i(<miIih Iuuv 
Iktm rcponrd in ih<* litciiitnu* of s( hooh ihiit hiiwfstiihliNluul \sv\}\\\\ 
an\\\{)\ proKiuinn lot ohcir MudcniH. 

Oilici niMtidii (l( li( i(*n( ifs (iho aUV( t hohiiviois ihnt Iriul lo Icuin* 
inf) piohlniiH, lion-drlit lent y iin<iniiiH axmv n dohilittiiinK condiiion 
lliiM (an inllurn(r a HinilrntS pnioinuiiur. Sindios mikk^'hi thai 
anrniia in \\\v piCM liool yrais has a ncKa'iivrinipadhn nuMlvationand 

\\\v (apahiliiy n)n^n(rnnai(Mivci a long \}v\Uh\ of liinf, Ouv mem 
Mndy has shown Hir avciaKC iron iuiakrof Hli haKnl lii h; I!) lo br 
(ii move hrh>\v the IU)A. Boys a«r(l lUio M havr a 21% n>lil)% iKMuh'- 
fl( loncy. \vh I h" I hose h lan I li to 1 7 have a I % to I {)% tirf It irnry . Matty he- 
llcVT iton (k'fl( Irncy Is the nujstroittntott ttntiitioitahlcflrlettry antooK 
Antnlnin yotith. 

Irott is a ttnrssary patt of the hrntOKh^hht tttojn ulr that ninics 
pxyKtMt tht(Higlti)ut tittvltiunait systr^^^^^^^ soidcttt \\Vth aitctttia tttayju' 
pair, short of hicath, attd will lire aftiT oidyllf^Mta^ llOadadtt' 
attd/or di//itn\ss art* also syntpioitts of aitntria, rito^inrntic youngster 
will ,seettt tired, listless, attd not ittterested^n leantittg, Atteitticsttidettts 
may heittijustly criiiei/ed hy the teacher who is not awateof this eottdi- 
tioh as beittg itttittterested itt leamiitg, ttot putting ottt atty effoit, not 
pcrforutiiig up.to expectation. Ancntia tttay he caused ttot ottly by iron^ 
deficiency bttt also by a copper deficiency atid |ibssibly even hy a de- 
ficiency of the tnitteriil tnolybdenum. / ^ 

A deficiency of vitamin R- 12 has bceivconnected to'a differettt kind 
of attctnia» resulting in extreme depressiott atid mental cpnfusion jn 
one patient. Studies in other countries have sitown that a iinc defi- 
ciency call result in decreased alertnSs and increased fatigue. ; 

There arc a oumberof physicians who believe tha^ hypoglycentia or 
low blood sugar is a growing nlTtritional problem. Whether or not it Ls 
a serious problem is yet to be-determined, but certain experts ini this 



l\vU\ \\\\\v{'^\imm\ Wwii 10% m lf)%or iIk' mm\ \)u\n\\mm t^wUm 
fiom low \)\{\{){\ hUKiir, I hjiic i'ximip* \w\W\y \\\\\\ mm \\y\wmf\\v 
(hlhlien Miffvr fioiu ihlit dlMiMln uIno. ()n(v(|o(Hn \m\ Urn M\n\\vs\ 
hyiMiKlyn'mlii In^iniiuh.imilrnii^ \m Ihtnlilu* IoIIo\v|mh nntrniuHi' 
of hlH \)\\{W[m HvoiilnH ilu'M* piinlnilai HyiupKuum Iniiuhllliy (Hl)%), 
i'HimihlInu (H7%), fiilnilMK ('i^i'^). <lilHri»*iloii m%h K\mn\\\m {Ti%)\ 

^ f(»rK<'lfiilnm (li7%),(iHiMiuH^wonylnH luoiirnhonlMMttn (ft7%), 
liuUu Ulvviu^HH (m), iiiul liirk of (oiHTotnnloo HyinpKiinH 
[\m ( onl(hifiai InHMluH. " ^ , ^ 

Owv of t|u* lionlrN ol hypoHlyiOiniu or \m hlood Mtniu lit iluu 
V{)\\{\MC)\\ HV(MO/i 10 \)v woimiuhI, hoi liupuivrd, hy roMHUiuinK inoM' 
NUKiU. Ad^lllioniM ^m\\ luiMh(u1fC('l ol fou Iuk tlir hotly lo lowci hhnxl 

%UKUi InTlfTcM^'o nunc. po(n iidvltr lo uronnnrtnl lo a hypo- 
'Kly( nidr dilld that \\v or she lakr a nnidy har or Nonn* oihrr Mmuv o( 
rradlly avalluhk* ^tlgar. t I'hc propciMliiM hn^ mk h w Mtulvnt lH*to takr In 
jtH litth* HOgar as pos^ihlc anti loroi'^hntra low tinhohydridrdlot ovrr ' 
jdH Nuiall nicaU rather than the typlnti three meid patterit. 

llypoKlytenila inay he a fat tor in smttj^nmisnal helmvlor patterns. 
Carkt(nt. Fredericks notes ^hai''hypoHlycentla lulii been recorded In 
autistic (hlldret) as well ils incaHes(>fineiualretardatihit.llippchen,at 
VirKinia Connnonwcalth University, has 'siiKgested a tonitettion 
iK'tween hypoKlytemia and crliniital.heliavior, Me believe^ titat stu- 
^lents who exhibited hypoglyceutia syniptotnology tended to he poor 
learners and disruptive: as they got ft'irthertn^t of totith with the lean^- 
ing environment they eventualiy sJu)Wcdihttisoclal behavlor.Jt should 
he pointed oni thai this eotineeiioivpf low hlyod sttgar with various be- 
havior problems does not imply that hypogly^'mia is the cause of the 

' problem. However, it.^jehooves tis to be alert to symptouts that^mlghi 
be associaied witit hypoglycemia* 

Thiamin^ de/^^^iency is another nutritional factor ihat may he im- 

■ plicated in cases of excessive fatigue and irritability rOnv early study of 
six students who received only 0.2 ntilligrams of thiamine daily fouiid 
that ai jhe end of two weeks these students felt- and looketk^uiU' 
dispirited. Wtlliams-foundevidenceof fiitigue hnd irritability at le.vels^. 
of .95 miilligrams of thfamine. Similar .symptoms of fatigue and lassi- 
tude \ycre found by Joliiffe using levels of 0.5 rnilligrams of thfamine. 



These j^moiimji arc clearly less than the RDAand less than the average 
duily amounts of 1 to 1,5 milligrams ccJnsumed in the U.S. today. It . is 
currently estimated that the extent to whjch thiamine intake is below 
♦he RDA is l%to 10% in males and females aged 12 to 14; 11% to 20% in 
females aged 15 to 17; and 1% to 10% in females aged 18 to 19. 

Of course, every student who is tired, unmotivated, imahle to ( on- 
cvntrate, or irritable is not nec essarily suffering from a nutritional im- 
balance. There may be many other factors contributing to this be- 
havior, including peer influences, home environment, ^excessive 
aciiviiy. or lack of sleep. Yet nutritional influences should be con- 
sidered when making a diagnosis of any pariicular student's bijiavior 
problems^ 



Vision Problems 

/Good vision is essential if students Vre to undertake^tl^^^ 
amounts of reading needed to succeed in school. The key imtrient 
affecting vision is vitamin A. Good Koun es of vitamin A are^liver, egg 
y£)lk, and butterfat, Pret-ursois of this vitamin are also found in oiir 
/: j£^lr/*en and yellow vegetables. These precursors, known as.i^tf|;;irotenes, 
Jkfv converted into vitamin A within the body.^ .f: 

It is a matter f>f serious concern that availabU* levels of vitamin A . 
have lx*en going down for the last BOyears. A survey of U.S. vitaoiin A^ 
intake conduc ted in the early Seventies indicated that people's average - 
intake was frequently Jpw^i than the RdJ^I t)tfier studies iiave 
indicated that girls aged l^ to 14, 18 and 19 have an avtirage intake that 
is from 1% to 10% b^lcAv-the RJ>A. While this sta'tisticmay nor in itself * 
^because for a la j;mr^|.;is important t6 note that some studerits Will have; 
' = muchjhigjn^r^ijefiniuicieji;^^^ avenrge^snggrsTs.'TJHt^iLK^^ 
TirO^O lo>y-infome people that was conducted by the Nutrjtion Service 
Program of the Public fifeajth Service found that about 13% had less, 
• thari adequitte leveU of vitamin A. " V ^ 

~ A severe deficiency of -vitamin muld l^'Uid Ig^tptal blindness, but 
. .i,he earliest signs of this deficiency are of special cohcerrl Ip educators. ]i 
pi.'. : One early mani/estation of vitarTiinAdeficienryH|"nigf^^ ''-^ j 

' Thiw condition might not be apparent in our brightly lighted class- " ^ ^ 
fv\, rooms, but it could be a prob!eiTi for students who study at night in ' 



S=^?%/«K''yj^liC':&Av^^^^^ ' - - .... 
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poorly lighted rooms. Finding it difficult to read much at home, they 
may not complete their assignments. 

Severe cases of vitamin A deficiency can lead to damage of die epi- 
thelial cells in the eye leaving them susceptible to infection, or the cells 
. may even burst open, A mild change in corneal tissue of this kind is 
" known as Bitot's spots; a more severe form is known as xeropthalmia. 

These seven* cases would be relatively rare in the U.S. today, but.in 
vi,ntany parts of the world vitamin A deficiency is widespread, and it is 
estimated that about 80,000 children each year lierome blind from this 
deficiency! 

Vitamin A deficiency should be orie variable to (onsjder in ihe case 
workup of a poor reader where no other clear causal factor is present. 
Such a deficiency is pot ea.sily diagnosed, but it could be included as 
part of an ophthalmolbgical workiip. 

Intellectual and Psychomotor Development and Malnutrition 

There have been ti number of studies that have investigated the re- 
lationships between malnutrition and mental ability. These studies 
have been characterized by great variations in methodology, making it 
/difficult to separate nutritional factors ffoiri other environmental 
factors that might influence intellectual development. Furthermore, 
the measurement of IQ in these studies has not beea without meth- 
odological difficulties. Jp'' 

Several tests have been used more irequently than others, The 
Gesell test has been used to securca developnieh,tal profile for children 
frbni four weeks up to 60 nionthsof age. Thi.s test is^based on direct ob- 
servation of the chiJd aad_paiouaiimervi<i^w*f-it-ass€5ses^th e -a reait-of 
motor capacity, language behavior, adaptive skills, and social/emo- 
tional situations. The Merrill-Palmer Si^ule for children agt-d 18 
.months to six yearS assesses IQ by using tests of language problems, 
motor abilities, concc*ptualization, ^ndji^nKfcrs. TheBinet tests and the 
Various Wfecfisler ivf^ik are generally familiar to most educators. Others, 
such as the" Dra%Ai-Man test, are also given. 

Of concern lo us are those'sludies involving prptein-caloric mal- 
nugitiori. Marasmus is the. term used for both caloric and protein de- " 
ficiencies; kwashiorkor is the term used for severe protein deficiency 



. only. Protein is quite irnportujrit in the development of the nervous sys- 
tem. Brain enzymes composed of protein keep our mental functions in 
proper balance. ^ 

Nutrition studies with animals have been instructive. For example, 
the rat has be^n the subject of numerous nutritional deprivation ex- 
perijp^ts and provides much useful information. Researchers have 
shown that the young deprived rat does not turn out to be a partic u- 
larly smart rat. It can't solve mazes as rapidly and it is frequently 
smaller than rats in the control group. Its brain may have a reduced 
number of cells. However, while there is much useful information 
from animal studies, one cannot extrapolate froni rat d^^ta to human 
beings with confidence. Human studies must provide us with more 
reliable data. 

One significant study done in 1963 found that malnourished South 
African children exhibited lower IQs compared, to c ontrols and the 
— LQi\^cii5cores4Jimis ted ejia. Au period Significant 

differences were noted in the areas of prpblem solving, vcxabulavy de- 
velopment, pattern completion, and the blocks ancj form board. In 1965 
a study of children in Yugoslavia showed that marasmus during the* 
child's first year was associated with a lower IQ relative to ihe general 
population; the IQin a subsequent follow-up study was positively cor- 
related with theseveritybf the original nutritional deficiency. This cor- 

. relation between severe maliiutrition in infants aiid subsequent poor 
performance later in life was also deiiionstrated in a 1970 ll!S. study of 

- infants conducted over a tliretvand-a-hali year period that found esp^v 
cially low scores in adaptive behavior and gross aqd fine motor skills. 

7^pire~I ndfarT^ud y a 1 t^in p t ed to deternHntr^whether children who 
had kwashiorkor early in life but were treated in a hospital at about 27 
months would pc^rform as well, as a control group. A number of areas 
Wre corn pa red. The kwashiorkoi children's perception as measured by 

: the child's ability to complete pictures, a'ssemble a single object, and ' 
work with block designs was significantly lower than the perceptive 
abilities of the children in the control group. Their abstracting ability 
as measured by various arithmetic tests and reading comprehension^ 
tests was also lower. These children did not dp well in inlcrsensory or- 
ganization-type tests. They did better in memory tests and verbal situa- 
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tions than in the three tests previo:»sIy mentioned, but their test results 
here were still lower than the control group's. These differences were 
still present six or more years after the students had been certified as re- 
stored to normal health. 

Craviato and his co-workers have conducted a number of studies 
concerned with specific learning mechanisms. Children severely mal- 
nourished in their first 30 months had lower scores than their controls 
J_n atcsLdesignedto determine theabilityio bring togetherinformafi^^^^ 
received visually and orally. This deficit in the development of the in- 
tegrative aspects of the nervous system has been identified as a factor 
that may contribute to reading problems. 

Craviato in angther study found that children, even after recovering 
from early malnutrition.vnchieved lower in tests that require the 
integration of visual and kinesthetic information, e.g.» moving.an arm 
or hand in response to a visual stimulus. 

Some of the research reported above shows how malnutrition is as- 
sociated^ith^eficiencies-iH-making-major-discriminatiens-in-percej^^ 
tion and motor development, dther researchers have studiejl the rela- 
tionship of malnutrition- to fine discrimination. For example, thf 
ability to detect the subtledifferences between the letters b andd is a fine 
discrimination important in reading. A test was designed using 
geometric figures arranged in various planes. The test results showed 
. thai previously malnourished^- to 9-year-oldsdid not do as well as the 
control group in recognizing the geometric forms in various planes, 
s-r. Ha»*/ever, the mean number of errors of the malnourished group be-- 
— came-less as th^-ch i Idren bccame oi'dcr': ^ "~ ~ , ^ 

A British study showed significant differences between malnour- 
ished and control groups in the Goodehough Draw-a-Man test. A U.S. 
study found that younger malnourished children, compared to con- 
trols, 4i^(,4 lower scores on the Merrill-Palmeii^ tests and scored signifi- 
• cantlj^lower in various fine motor function tests. H6wever, children 
y over 14 by the end oL the study showed no significant differences ih^ 
several IQ tests between the previously nialnourished group and the 
cohrrol"grou]p. In studies involving middle-class populptions par-' 
ticularly, the major difference between malnourished and control 
groups is in fine mojtor functions; in lowers^cioeconomicgrpups, lan- 
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guage development and adaptive behavior are the two attributes where, 
major differences occur. Difficulties with the concept of time have also 
been demonstrated among malnourished groups. 

Not all studies of malnourished groups reveal significant differ- 
ences with controls, and several studies, especially tliose dealing with 
older children, have not found any significant differences between the 
two groups. Neverth eless, there is eno ugli data to su ggest thjit_yarioiiA_ 
aspects of learning behavior can be influenced, at least temporarily and 
in some cases permanently, by protein-caloric malnutrition. 

Skill Development and Thiamine Deficieciry 

As noted in the previous section, specific skills such as reading and 
writing can be adversely affected by caloric-protein deficiencies. Thia- 
mine may also have a role in this area. 

Oneearly and controversial study of the role of thiamine in learning 
used a {)opulation of 1 17 children, agt;d 4 to 20. at an orphan home iii 
Virginia. The children took a series of tests covering 18 task s. Of the 18_ 
tasks, 14 were paper-and-pencil tasks involving addition, subtraction, 
multiplication, division, mixed fundamentals in arithmetic, problem 
solving, encircling two adjacent numbers whose sum is 10, proofread- 
ing (underlining 4$ on a page of different numbers and underlining 
Bs on a page of different capital letters), number span, completion of 
design, code learning, ahd reading speed plus accuracy. Two tasks were 

games requiring skill and accuracy in aiming. The final two tasks in- 

^vpjyedi tests of grip strength as measuredt>y a dynoraeter on both hands. - 
The period of the tests was six weeks. . 

The children were divided into two groups as evenly. matched^*- 
possible with regard to age, physical size, sex, weight, and'school ex- 
perience. After the children had all been assigned to one of the two 
groups, the investigators secretly determined which group was to serve 
as the control and which was to be the experimental group and receive 
the thiamine supplement. ' . 

Each person in both groups was given an envelope each day bearing 
his or her name and containing a pill. The pills looked identical, ex- 
.. rept that those in the experimental group were getting 2 milligrams of 
. thiamine per pill while those in the control group were getting a 



V placebo. The diet at the orphanage was found to have on ilie average 0,9 " 
milligranris of thiamim? per day for each child, an amount considered 
inadequate using current RDA standards. During the six-week period 
of the experiment, the 18 tasks were practiced regularly and the results 
were recorded nine times. 

The results of the experiment showed consistent )f?ains by the thia-.^^ 
, mine group over the control groiip. The thiamine group's gains over 
the control group atnong the measured activities varied from 7% to 87%. 
On the average, the experimental group improved over the control 
'.group by approximately 27%. 

This experiment is frequently mentioned by those who advocate^ 
: thiamine supplements to the general diet, but it should be noted that 
^ this study has been criticized on several grounds. Certainly, one should 
not conclude thai thiamine additibn to the dfei will improve every- 
one's skills. Nevertheless, thiamine deficiency, which is a recognized 
factor related to (atigue^ may well be a factor related to other aspects of 
„ learning also. Thiamine is. a key nutrient that should be closely 
- — v^-aiehed; — . — 

• DiXradbn of Nutritional Deficiencies 

Does early mal nutrition result in permanent impairmehror"carrn 
be reversed? The question of the duration of the effects of nutritional 
j2el iornc ies is an i m por ta n t on e f or ed uca tprs, beca u se i f t h e y ca n. be re- " 

versed, the schools can play an intervention role. The effects of some 

~ n a tlf i e nTclcf iHeri cfes sue h as t Iiianune, iron, and minor vitamin A defi- 
^ ciCTicies can be reversed by the addition of the missing nutrient to the 
diet. Most often, as with a thiamine deficiency, these adverse effects are 
reversed quite rapidly and completely; However, the effects of proteiri- 

• calonc malnutrition are fiot as easily reversed. ^ 

— The most serious effects of malnutrition occur during infancy. 
} Studies have shown that'these effects may continue up through the 
teenage years. Yet in a^sessing'how long'^the effects continue, it should 
be noted that malnutritjp^ rs usually only one factor in an ov'erall ppor r 
> environment. Can the'improvetnent oT other factors through environ- 
mental enri(^hment correct the long-term effects of early malnutrition? 
. Several studies supply us with some hope. . • 



In onc iiucly 150 Korean orphan girls were divided inio three 
J-^^^FQups: severely malnourished, marginally malncurished, and welf- 
npun^tic^d. The girls were placed for adoption inio families with an 
adequate libine environment. This placement occurred prior to their 
first birtl\day. Their progress was followed by sending questionnaires 
to the family aiid by obtaining the child'ren's school records 'vith IQ 
^ ^ores and other achievement tests results. Test data on the children 
were collected periodically from ages 7 to 16. 
-Rcga rd i iig I Q, the ma rgi na 1 1 y ma I no urished ch i I d re n had scores^ 



"Tiiol^significanlly different from the severely malnourisht*d chiidren, 
but these two groups tested significantly lower than the previously 
well-nourished group. However, the scores of these twu groups were 
comparable to those obtained for average well-nouri&hed American 
children. Regarding achievement, the previously weU-nourished 
group vvas achieving at a slightly higher level than the other two 
groups, whose differences were statistically indistinguishable; how- 
ever, all ihrcegroups were |>erforniing at levels thai American children ~ 
of the same age and grade were achieving. 

A study of Columbian children found that environmental stimula- 
tion of previo usly malnourished children enabled those children to, 
perlorni better than malnourished children who were left in a non- 
stiiuulating environment and as well as well-nOlirished children from 
a higher socioeconomic group. 

: I'hestL^ludies provide soine evidence that improvenieni gf lHe"e 

vis^inmeni can ameliorate severe effects of early malnutrition. By pro- 
viding stimulation and enrichment, especially at the preschool levels, 
educational institiuionsjielp in overcoming at least sonie and perhaps 
most of the adverse effects of early/aalnnlrition.^ 

Behavioral Problems: Hyperactivity 

One of the mosrchallen^ing areas facing educators today is disrup- 
tive behavior associated with Hyperactivity. We have seen Wow 
hypoglycemia can ' influence behavior. Benjamiii' Feingold, who 
became concerned about the lafge number of chemicals that have been 
added to our food products since World War 11, has focused alien tVon 
on the j^^ible role of^food additives in hyperactivity, Hrom aa early 
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Ip^.'- clinical observation of the change in Jbehavibritt a female patient fol- 
\owing a diet in which various arti/icial colors and flavors were. re- 
3 . moved, he theorized that hyp>eractiviiy might be related to these chemi- 

f cals and developed a so-called elimination diet thai^was successfully 

S; : employed in a number of cases. / 
* Hyperactivity is frequently assciciated with learning problems. The 

hyperactive child cannot pay attention fot any length of tirne and ap^ 
pears to be^unusually active. ^airy^ch^ndi^rTwho are so diagnosed are 
created by the administration of certain drugs such as Ritalin. Feingold 
/ . objects to this form oj treatment for several reasons and believes a diet 
that eliminates artificial coloring and flavoring agents as well as those 
foods that contain salicyla/es is a better remedy! Feingold believes his 
elimination diet is responsible for the improvement of the behavior of 

: ^ several hyperactive child/en that he treated "ayer a long period. 

Reaction io Feingold s views has varied from enthusiastic to quite 
hostile. Several coavrolyled studies have tended to support Feingold*s 
viewpoint to some debtee. Onv* study found that some students* atten- 

- tioh ^pan was interrupted after thev consumed food con(ainih g>^cQlQr_ 
agents! A British study found imprnypmpnfs_m_s(^vprnl hfha\aQr.-il-aK — 
pec ts when an el im mat ton diet was used. Both of these studiessjiggest. 

P^-^that there arc someJ^childfeh~whlo^rc sensitive to food colors. 

n the other handp a Wisconsin study indicated that the addition of j 

_-_foodjcolors to a;s^ dietdidliot pfoduce aTiycihanges. A more 

|; recent sJudy indioatecTthat-learnihg ability may be influenced only by 
rather large dosVx of food colorsTThis^tudy docs cpiifirm that certain . 

i food add i t i ves ca n act 1 i ke cfr u gsjjvo rei^ i es a re rele va n therer- 



first sup|x|irts the drug viewpoint of food dyes as drugs^Forty^ 
children were jplaced ihio two groups, onc^diagnosed as hyperactive 
and the other as nonhyperactive. Using a blind study with a placebo 
and evaluating by means of paired-^a^^sociate learning tests, the investi- 
gators, Swahson and Kinsbpurne, ft.'und tl^al a high level of food dye 
mix lowered the attention span of the hyperactive childrcn.*They also 
note4 that tn^ of onset and duration of hyjjeractiviiy were 

essentially drug patterrts. The'quantity of dye used was 10 times the 
amouni.uscia in previous studies. In thje second study 22 children were 
periodically exposed to predetermined amounts of seven food dyes^. 



This wai^adoulJIe blind study in which each parucip^aiiiacledashisor 
her own conVrol. Ten specific behaviors were srlccied as reaction cri- 
teria. It was found that only one child demonstrated some behavioral 

- response to color additives, while another did so more strongly with 
natural salicylates." — - — """" 

7-r-r3^o-immmarizenfie evidence about the effects of food additives on .ir^ 

~ behavior is neither completely clear nor decisive. Some children, per- 
haps a very-smail gmuprdo-Trppcarscnsifive tirfami^rori^ 

0 their behavior can be improved byeliminatingtheoffendingchemical. 
One does not easily identify these children and no 'diet should be insti- 

. luted without qualifi(fd medical advice. Crash fad^'dietsare certainly in- 
appropriate. An elimination diet, used properly, ^nay be one approach 
for hyperactive children, but other psychological contributing factors 
should also^ be considered in the diagnosis and ta'atnient of such 

- children.— J \ ^ 



.V Special Nutritional Problems 

;; X here are ieveral special nutritional problems involving selected 
: students that might affect their learning progress. Educators should be 
vfam'Uar with these special nutritional problems and be alert to symp— 
{ toms.among their students. Somelof the more common problems a 
' discussed below."' 



i^^l Allergies 



i^)^l::i.:J!^c^Sy:^^ the body's reaction to the introduction of c ertain ch emi' _l 
5|ialk(antigens):.Which cause" the formation" of specffic protehTmoIe- 

'(^"^'*^*^*) ^.ha^ 3re able" to attach themselves to the invading - 
?0chemical agent and destroy it. It is not completely understood how or 
fe^:!iyhy, this happens, but the normal response^ of the body associated wi th— 
"l^iis-antigen-antibody interaction become.altered. Cells damaged due 
Ip^o ^hi^ alteration process continue to releasea nuniber of potent chemi- ^i 
S/Kri^'** as histamine, which can cause damage to other cells as they ; 
travel. ' '• ^ ' ^ 

li^^Many different foods can be involved in allergies and^ey can setoff 
llW'i^ide ^ariety of allergic respibnses,^such-as-respiratory" sensitrvity, ) 
^||gasitointestinal upset;^skin: react ions,- a nd-variou siheurological-re^^ 
g|3Ji^^n»^ NeurologicaUTeactionv^ peripheral re- ; 

l^pjonses; imtiation,^ and hy 

|^|olying pppr food absoiptiorTand are quite serious since they >^ 

^^X^n lead t^^ child with an al- 

ekperieriqes symploms that can impair concentration 
^^a^nd- adversely af fee l^^ 




{^f;i^'p cbmc^ Environmcnial and psychological factors as 

well as food chemicals may cause jillergic reaciipns. In^^^ 
^„,-ch ildren may j x; sen 

milk. The protein in egg white is consideredanother common allergin. 
A partial list of foods that are potentially allergenic includes many 
foods popular with children, including fish, wheat, 
^tcawberrieSp tomatoes, citrus fmit, nuts, pork, bacon, chocolate, pea- 
nut butter, and pineapple. 

Many antigens are found in foods commonly served in school lunch 
and breakfast programs. The very nebulous natureof allergic responses 
makes it difficult to connect an observed symptom with a potential al- 
r ■ ' Icrgin, but if student health records identify those with specific allergy 
conditionsp theneducators will be aware of the problem and makejniod- 
ifications in the school menus for selected ^students. / - 



^Alcohol^ T " 

Alcohpl is usually viewed as a drug problem. Indeed, tfic rising in--, 
cidence of "alcohol ism among youth is a matter of great concern to edu- 
cators. This|incre«isingconsumption of alcohol also has several serious 



nutritional implications, which are the concern of this fastback. 
Data on the nutritional impact of alcohol have largely been ob: 
- , tained from studied on patients hospitalized for alcoholism. Diji.ta from 
this population cannot b^directly applied to moderate or social drink- 
ing. Nevertheless, the nutritional problems obsenx'd in these patients 
bs well as studies of alcohol consumption by moderate drinkers give us 
several areas to examme. - ' — ; 

Alcoholism is known tp have a number bf^nutritional effects on the 
liver, such as alteration of vitamin A metabolism leadiiife to night 
' blindness' and an increased numoer of cases of zinc def iciepcy." Low 
^:^_4Tiagiic^^ Jevels^realsoHFrt'quemlyoDservea in alcoholics. One of the 
, ; ' : most significant adverse influences of alcohol js thiamine: deficiency, a 
;;_jlQfjciency that ha^Qpany implications for^ learning. . Anemia has"al so 
been found in many, alcoholics. Even with well-ndurished'subjects, 
^alcohol c onsuinptioiuhas: been-showh-to decrcasc thtrab^fptjon of^ 
thiamine as weJl as vitamin B'12. \^ * . 

While a small amo^mt of alcohol may stimulate thGapTpctile, alarge 
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supply.of calories/^acuially dectea^^^^^^^ 



RSii.^?iiThis^^^^^^^ ^ well-balanced diet 

Ah of alcohol on* the intestine and the stomach may con- 

gg;;tnbu^^ 1 

- ' "^^ should include information about the 

possible nutritional consequences of excessive alcoho) in addition to 
gS>: its drug-related aspects. 
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; Phenylketonuria (PKU) * . 

:i^KU or Phenylketonuria is a metabolic disorder in which the 
^ f/resence'of more than a minimal quantity of the essential amino acid 
phenylalanine results in either severe mental retardation or'mental im- 
pairment if untreated. .This as a genetically related deficiency in the 
V enzymie that controls normal metabolism of phenylalahiherHowever. 

the condition can be controlled if detected early by means of a special 
^Ibw^phenylalahine diet. Continuing studies of t^ treatment reveal 
. that students* mental functioning remains normal while they stay on 
;. the diet. There is still some controver^yjas to whether the students have 
to stay on. this diet for the rest of their lives. 
; A student frequently will need encouragement t^Vtay on the diet be- 
Ji ^ pressures. This is an important support role for the 

school, since this special diet eliminates suf h foods as hamburgers, icfi 

•f Lactose Intolerance : / - > . " ^ 

g; v ■ P'erhaps the major niiiritional problem an the world, is that of , : ; 
f J^^ inabilityNtp tolerate lactose from drinking - V 
iga milk results in a nimiheiLofLur^l^nsant phyQirni^c^^ . 
IpSfciude -gastrointw^ distress, diqrrhea. and ^crampsj^ Lactose ^ 

Rf|:^"^°.'^^?"^^^^^ among many races, but Caucasians ' J 

|5^||^yonot^n^,tq be '' _ ^' .- -y' ■ ^ 

tefiPj-^^F^^"^^ ^^^^^'^j'^^^i^"^^^ mHk programs; educators muW 

^S?*^^^ "W**^^^*" throw it a way. It hiakes no sense to force children! to ? r x 
l^^ripk nr^^ ji wiirrifiakei^hem un<i)m 

rrVv school dnv: nnd it ic n wnct«> Af mrknoit YA7k.'la M.'li. J. u: Jci.: _ '--L-.- _ 
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iood for most^^^^^ wilh laclose.inlolerancc will require al- 

lernaiive fbodVOQ^sm needs. 

Lead Poisoning , 

Ccriain minerals in ihe diei. such as lead, may have deirimenial 
effecis on ihe nervous sysiem. Chronic lead poisoning in children has^ 
be,;n shown lo produce brain damage and ihiisaffecl inielleclual devel- 
o'pmeni. Al lower levels of loxiciiy. hyperacliviiy is associaied wilh lead' 
poisoning. 

A suidy conducied al ihe Children's Hospilal Medical Cenler in 
Bosion invesligAied whelhcr low lead level accumulalion could have 
an influence on ih^ school performance of I58children. The deiermin- 
aiion of-Iead levels wa&_madLby_measuremcnis on ihcir^ V^^^ 



Evaluation of the chiHren s school performance was madt>ising^con^-- - 
ventional intelligence tests and evaluations by teachcrsj^ft was found 
that about 37% of this group had.high lead levels m_Mir baby teeth. 
The high lead.group did not show any signs of aciite or chronic lead 
poisoning, but they did show poorer school performance in their^ 

ability to process auditory inpnis :ind in their verbal activity. 

Lead can enter the body through air pollution, lea^l paints in.older 
buildings, and foods. Ceramic glazes on dishes are another source of 
lead. Lead is in a wide Vanety of foods including breads, vegetables. 
o^gan meats, arid milk. Large amouriTs have been detected in Various 
baby foods, such as juices and evaporati-d milk. Azinc deficiency jn the ^ 
diet can result in a Rreatpr.uptake of lead. Low level^ of calcium and 
phbsphqrous ca/also raise ftad absorption and retention. .While lead 
poisoning is a. serious problem, it is . possible-small /amounts of lead 
may be riutritionally essential. - ' . 
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Nutrition and the Schools 



: .Jitiiion |s frequency associated with other negative environ- 
|niental fact6rs in the home over which the school has limited control. 
^S|)/? Nevertheless the school is involved with nvitmtion in several important * 
l^S^:^; ways, particularly in the school lunch p 

M^^^;::::'-:'-^^^ ■ . . - . , •.• ■ -.. • ^ 

3^ program, created in 1947, is^'designed to 

^ giyg^children^a nutritionally adequate hot lunch and teach children 
i^^gbod food habits. The school in ust operate the program without 
profit. It must_provide a menu' designated as a /Type A lunch asestab- 
^; ^f^|g?^Iished by the U,S. Department of Agriculture:(y.S.D.A.). Low«inconie 
^v|j; children receivejunch^^ lowered prices or without charge. This Type 
fe;||i^/A Tuhch specifies what foods can be served and how mucli of each ynay 

be prctvided.<it wa^ designed by nytritibijRfs to^provide slightly less ' 
^gjg than ^0% of thfe RI^ for the young school child with proppr^ion^ie in- ^ . 
^I^CTea^ the chilclren get older. Generally; in tlerms of what is pro- 
i§;S|:yided, the; menu doe$ accomplish what'il set out to do, assuming that . 
|pali;pf th^^ cbifsiimed in-the deisijgriat^d amounts. : ^ 

ll^i^ !^P^:^r problems :with the Type iV lunch program is 

p^i^n^aste^J^^Qli^ P^'^&^jj^ wp^'i^s prily - if the designated quantijies are con- 
^Jvijl sumedcMany n utri tibnists^beligve^th^ there is coiiisiderable waste in j 

thie typical schpoira^^ 
^g.pr^eriswe Jsti^ this problem' and should preseht^is findings 
= V sTOrU the,' future, we should devise^a '? 

Miheme/^^^^ students in their eating habits ju5t as we now do in 

^therii area^^ scheme might save moAey and 

f^also : lake Tecogn lion of ihdi vi dua I differences i n the n u tri tiona 1 needs 
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^r^^ZI2Z7^1^^x€7iXt,iyip minor nutritional pmblems >>ritjS^t|icTypc A lunch. 
I , One is that the loels of magnesium and vitamin B-6 may be too low. 
The othg^is that inadequate attention has been given to the different 
3jr'~'''Tequirrme^ of the two sexes in regard to several nutrients, including 
: iron and calcium. 

r School Breakfast Program ^ ^ * . 

j . A related program, the schoql breakfast program, supplies a stan- " 

dardized breakfast to certain, school districts serving large numbers of 
:| *jjcprived , children. A' fomier^ Washington, D,C. councilman corn- 
mented to me that he felt that the serving of a good break/ast to 
! those poor and frequently hungry students was the best thing that the 
^1 school system did. Sutln^<:omment by a politician suggests'that this 
I function of the school is taken seriously, is appreciated, and is taking' * 
: • . ' care of "a heed, ' £,v^^ ; * 

^ ---^--^-^Ij'bre^^ really important? The Iowa Breakfast Study is still 

viewed as one of the earliest and most important^tudies in this area, "^^, 
•The study population was a small group of 12- to 14-year-old boys, 
i "After n three-week planning and orientation-period, an experimental • 
^-^^P "Regimen was set up, beginning with a four-week basiccereaLandjiiilk — ; 
' ;* breakfast period and continuing with alternating two 2- week piericnds 

of nojbreakfasl arid two 2-week periods of the basic cereal and milk 

jvj;^ breakfa'sl. During all periods the' total daily nqtrieni intake remained 

i; ' constant. . During the planning period and the tw^o experimental 
; ^periods, data was gathered on each of the following: neuromuscular 
:i i* tremor magnitude, choice reaction time, maximum grip strength, gfip 
I*, J strength endurance, maximum^vork rate, and maximum wortc ouTpuT, 
j^, The experinient fourid that maximum output and maximum work rate 
gf r Were significantly less in thp late morning hou/s for il\e exprrimeqtal 
S i .pcr|9^s of brirakfagt ^ijsion. Additional data provided by theleacher * 
in charge of the group, who had made careful obse'ryations and records, 
% ll r* fdund it most oi the boys had a better attitude and achieved better • 
' r durmg the basic breakfast period ihai>they did during the no breakfast 



v?^^ study found that a:<r^i1k break was associated with , 

^l: '^^tf\iixo\cd classroom performance and examTriation slroresf At the same 



time, a second study found that mid-morning milk relieved hunger 
pangs and nen'ousness in about half the children, while even more 
slibwcd better concentration, jxrrsistence, calmness, and sociability 
with milk plus food concentrate. A Swedish study revealed that break- 
fast intakes of less than 400 kcal. had an adverse effect on performance. 
A study of nursery schoolchildren found that a fruit juice snack at mid- 

"morning helped to relieve fatigue, lower irritability, and promote p>osi- 
live behavior. One study of low-income first-graders in New Englan^ 
found that a 300 kcal. milk-based snack in tht* morning or in.the after- 
noon improved scores in three tests of selective attention, while eating 
breatfast alone hadTio impacr. 

' Other studies have found no effects resulting from breakfast con- 
sumption. Critics have also argued that some studies could not really 
establish whether the behavioral changes wefe due io nutritional im- 
provement or to the Hawthorne effect. It is also worth noting that in 
many cuKures. breakfast is not part of the established daily pattern and 
here the detrimental effects of omitting breakfast would probably be 
nil. If a student has never had breakfast as a part of his daily routine or 
ha& it only (5iDrasionally. it is probable that he will not be affected one 
way or the 6ther. 

^Some of the studies in this iVea argue against a very long period 
between staryng classes until lunch without some snack. Overall, 
wi)ile admitting the need for further research and that some students 
areTprobably not influenced by feeding programs, there remain strong 
indirptions that feeding programs decrease student apathy andean im- 
prove attitude, behavior and school p>erformance. Schools should sup- 

-pbh reasonable feeding programs, be conscious of different student 
eating patterns, .and emphasize that' breakfast is generally 'still a good 
idea. « - *" 

Nutrition Education 

' Providing a nutritious lunch or breakfast in the schools is no 
guarantee that children will learn and practice good nutrition habits. If 
children are to acquire the essential knowledge and attitudes of good 
nutrition, then the schools must provide ongoing nutrition education 
programs. 
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Nationally there seems to be no consistent piitcrrn of nutrition edu- 
cation in our schools. Some attention is given to the subject in health 
^ classes. Probably the most systematic treatment of the Mibject is in 
home economics classes, but these classes are lakL'nbyonlyasmall per- 
centage ofstudt^nts in secondary schov Is. Also there has been little eval- 
uation and few good follow- up studies -of the ovenill effectiveness of 
^ nutrition education. 

A school system committed to comprehensive nutrition education 
needs a developmental curricufum that will provide setjueniial con- 
. cepts in nutrition Joi students at various age levels. In addition to a de- 
velopmental nutrition curriculum, there are many incidental op- 
portunities to integrate nutrition concepts and altitudes into other 
areas of the curriculum, such as biology, consumer economics, and 
social studies. The school lunch program itself can be made into a nu- 
trition learning exp)erience. 

Resources for nutrition education are readily a\'ailable. In addition 
to the basic nutrition textbooks listed in the bibliography of this fast- 
back, there are good materials a\ ailable from food associations such as 
. the National Dairy Council. Not to be overlooked as a resource is_the 
food section of the daily newspaper. 

Basic to good nutrition education are teachers who are informed, 
about the topic. Arc t^ichers prepared to undertakejhis assignment? 
One study of the nutrition knowledge and attitudes of 910 Nebraska 
teacheVi in kindergarten through third grade does not offer much en- 
' couragemeni. Less tjian 10% had taken a college-level nutrition course, 
although most had been exfKJsed to some nutrition knowledge in other 
courses. They scored on the average only 58.3 out of a possible 140 
points on a test of nutrition knowledge. Most were unable to specify the 
composition of a good breakfast or to indicate how they might in- 
fluence attitu(Jes.about nutrition. These findings as:>well as others sug- 
gest that elementary teachers will need better preparation and.in- 
> service education if they are to assume a major role in nutrition educa- 
tion. ■ '* • 
. ■ " ■ ' ■ *3 

I School Nutritional Environment ' 

The nutritional environment of a school is reflected in its food 



policies and praciices beyond ihc lunch or brcakfasi program. VVheilier 
ID allow, sofl drink and candy vending maclunts in the school is a 
policy decision with nutritional implications. A decision to prohibit 
such venciing machines may not. prevent students from drinking and 
eating thesehighlyniloric foodsof dubious nutritional value, but it is a 
direct way for the school to make a statentent about positive nutritional 
^actic^sJ. ^, ^ ^ 

School fund-raising projects involving the sale of candy is another 
activity that could be qut:siioned on nutritional grounds. Prohibiting 
candy sales may not be a popular decision with students or with the 
candy companies that depend oh this marketing strategy for their 
livelihood, but such a decision says ro siudenisand the community that 
the school board and the administration attach great importance to 
the^ total nutritional environment of xhv school. 




Summary 

'^JL his fastback has pointed out how nutritional deficiencies and im- 
balances can influence learning directly or indirectly. While these in- 
fluences may be quite subtle at times, educators who are informed 

- ahput the relationship of nutrition to learning will be more uware of 
behavioral symptoms that could indicate nutritional problems in stu-' 
dents. By' makFnjg careful observations and by asking thcf/ right 
questionsjibout diet, educators can assist parents and medical person-^ 
nel in diagnosing nutritional problems that are affecting students* 
perfomance'in the classroom. 

Our schools are currently involved in meeting children's nuiri- 
. tional needs directly through school lunch programs, but they also 
have a preventive role to play through nutrition education programs 
and by creating h positive nutritional atmosphere throughout the 

^school. * • ' " 

Heredity may well be thearchiteci of human development, but nu- 
trition provides the' building blocks for the growth of healthy, alerj 
children. Educators can add jo jihose building blocks by becoming 
informed about nutritioii and about its influence on learning. 
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